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Dietzia maris AS-13-3 was isolated from deep-sea hydrothermal field from 
Pacific ocean. By using n-hexadecane as the sole carbon source, D. maris AS-13-3 
could produce biosurfactants and reduce the surface tension of culture broth from 
62.0 mN/m to 31.0 mN/m.The biosurfactant produced by D. maris AS-13-3 was 
determined to be glycolipid. After a series of prurifiacation measures(including 
Silica gel column chromatogram; Sephadex LH-20 column chromatogram and 
HPLC), we finally got purified biosurfacant. The biosurfacant was characterized 
with LC-MS and NMR, and it was indentified as di-rhamnolipid（Rha-Rha-C10-C10） 
with a molecular weight of 650. The critical micelle concentration(CMC) of the 
di-rhamnolipid was determined to be 120 mg/L, and it can reduced the surface 
tension of water from 74±0.2 mN m-1to 38±0.2 mN m-1. 
Besides, We studied the alkane degradation ability and heavy metal resistance 
of strain AS-13-3. Our results indicated strain AS-13-3 can effectively utilize short 
and middle-chain alkane (from C8-C20). The bacterial was inoculated into mineral 
salts medium(MSM) supplemented with different carbon source (1% v⁄v) and this 
culture was shaking (180 rev min-1) at 28°C for 10 days to test the alkane 
degradation rate. GC-MS analysis indicated that the degradation rate for 
n-tetradecane、n-hexadecane、n-octadecane、pristane was 79.59%、60.06%、35.46%、
22.4% respectively. Furthermore, strain AS-13-3 was identified to be tolerant to 
several kinds of heavy metals, including Zn2+; Mn2+; Co2+; Ni2 +; Cu2+ and Cr6+, 
Strain AS-13-3 showed a relatively high resistance to Cu2+, and the minimum 
inhibitory concentration ( MIC ) value was 8 mM.  
In order to future explore the mechanism of heavy metal resisitance、 
biosurfacant prduction and alkane degradation mechanism，the genome of D. maris 
AS-13-3 was sequenced. In sequenced genome of D. maris AS-13-3 we find similar 

















microorganisms. Also, we find several n-alkanes degradation related oxygenases, 
including AlkB Rd fusion protein and CYP153 alkanal monooxygenase. Besides, in 
the genome of D. maris AS-13-3 there exsit As-resisitance related ars operon and 
cooper resistance related CopZA and copYZAB operon. The discovery of those key 
genes in the genome of D. maris AS-13-3, on the one hand, explain the phenotype of 
strain AS-13-3, on the other hand, deepened our understanding of those biological 
phenomena. 
 In conclusion, we reported a biosurfacant (di-rhamnolipid) producing strain D. 
maris AS-13-3 isolated from deep-sea hydrothermal field, which showed excellent 
alkane degradation ability and multi-heavy metal resistance, Considering those facts, 
we can make a conclusion that strain AS-13-3 may have a promising application 
prospect in bioremediation of oil and heavy metal contaminated environment. 
Key words: Dietzia; biosurfactant; di-rhamnolipid; alkane degradation; heavy metal 

















1  前言 
1.1  生物表面活性剂概述和研究背景 
1.1.1  生物表面活性剂的定义 
生物表面活性剂（biosurfactants）是微生物产生的具有表面活性的次级代谢
产物，在其分子结构中同时含有亲水基团和疏水基团[1]。 













种表面活性剂的相容性也很好。Arima 在 1968 年首次发现枯草芽抱杆菌能产生
一种环状的脂肽化合物，为结晶状肽链表面活性剂，商品名为 Surfactin[6]。1990


























年，Rhem 和 Rieff 描述了一系列微生物降解烷烃所产生的脂肪酸类表面活性剂
[9]；同年，MacDonald 等人报道了一种复合性的脂肪酸，并且通过实验证明其
有非常好的表面活性，同时对 pH 值和离子浓度都显示出良好的稳定性[10]。 




表 1.1  生物表面活性剂的分类及其产生菌 
 Tab. 1.1  The type of biosurfactants and their producing microorganisms  
分类 产物类型 生产菌 
糖脂 鼠李糖脂 假单胞菌属（Pseudonomas  sp.） 
 海藻糖脂 诺卡氏菌属(Nocardia  sp.)、分枝杆菌
属(Mycobacterium  sp.)、诺卡式菌属
(Nocardia  sp.) 棒状杆菌属 
(Corynebacterium  sp.)、红球菌属 
(Rhodococcus sp.) 、 节 杆 菌 属
(Arthrobacter  sp) 
 
槐糖脂 球拟酵母(Torulopsis  sp.) ,假丝酵母
(Candida  sp.) 
中性脂/脂肪酸 甘油酸 不动杆菌属(Acinetpbacar  sp. ) 
 
脂肪酸 梭菌属(Clostridium sp)、棒状杆菌属
(Corynebacterium  sp.) 、节杆菌属
(Arthrobacter  sp.) 
磷脂 磷脂酰乙醇胺 红球菌属(Rodococcus sp.)、硫杆菌属
(Thiobacillus sp.) 、 假 丝 酵 母 属
(Candida sp.) 、 棒 状 杆 菌 属
(Corynebacterium sp.) 微 球 菌 属















含氨基酸类脂 脂蛋白 芽袍杆菌属(Bacillus  sp.)、链霉菌属
(Streptomyces  sp.) 
 脂肽/脂氨基酸 芽袍杆菌属(Bacillus  sp. )、诺卡式菌
属(Nocardia  sp.)、棒杆菌属 
(Corynebacterium  sp.)、链霉菌属 
(Streptomyces  sp.)、分枝杆菌属 
(Mycobacterium  sp.)、假单胞菌属
(Pseudonomas  sp.) 
资料来源：包苏日古格：《生物表面活性剂产生菌的选育及表面活性研究》，吉
林大学硕士学位论文，2011 年 5 月 








间更大，因而显示出较低的临界胶束浓度，其表面活性更高，乳化能力更强。   
表 1.2  几种生物表面活性剂和化学表面活性剂的性能 








化学表面活性剂 十二烷基磺酸钠 37 0.02 2120 
 十六烷基三甲基溴 30 5.00 1300 
 吐温-20 30 4.00 600 
 烷基苯磺酸钠 47 ＜1.00 590 
生物表面活性剂 鼠李糖脂 R1 27 0.05 5 
 鼠李糖脂 R2 26 4.00 40 
 鼠李糖脂 R3 30 ＜1.00 200 
 鼠李糖脂 R4 25 ＜1.00 200 
 槐糖脂 37 1.00-2.00 82 
 海藻糖脂 36 17.00 2 
 甘露糖脂 40 19.00 5 
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